Cloning, overexpression, purification, and characterization of the carboxyl-terminal nucleotide binding domain of P-glycoprotein.
Multidrug-resistant tumor cells overexpress P-glycoprotein (170 kDa), a member of the ABC (ATP Binding Cassette)-transporter superfamily. P-glycoprotein has been implicated in transport of a broad range of amphiphilic, hydrophobic drugs from tumor cells. The sequence and structural organization of P-glycoprotein, which consists of 12 transmembrane helices and two cytoplasmic nucleotide binding domains, is similar to other ABC-transporters. It is believed that the nucleotide binding domains of various ABC transporters, which have 30-50% sequence identity, play an important role in coupling ATP hydrolysis to the transport process. To allow structure-function studies of the nucleotide binding domains, the carboxyl-terminal nucleotide binding domain (NBD) of Chinese hamster P-glycoprotein has been cloned, overexpressed, and purified both by itself and as a fusion with maltose-binding protein. It has been demonstrated that the carboxyl-terminal NBD, when overexpressed in Escherichia coli in the absence of transmembrane helices, has very low ATPase activity. This suggests that the amino-terminal nucleotide binding domain and possibly interaction with the transmembrane domains may be required for full ATPase activity. It is also consistent with the idea that the ATPase activity of P-glycoprotein is stimulated in the presence of drugs. Circular dichroism spectral analysis and the ability of carboxyl-terminal NBD, both by itself and as a fusion with maltose-binding protein, to bind ATP-agarose beads and P-glycoprotein specific monoclonal antibodies suggests that the polypeptide folds into a functional domain. Gel filtration chromatography and cross-linking studies indicate that the carboxyl-terminal NBD has a tendency to self-associate to form oligomers. It is speculated that the carboxyl-terminal NBD may play a role in self-association of P-glycoprotein molecules in the plasma membrane.